Objetive: to identify risk factors for death in patients who have suffered non-infectious adverse events. Method: a retrospective cohort study with patients who had non-infectious Adverse Events (AE) in an Intensive Care Unit. The Kaplan Meier method was used to estimate the conditional probability of death (log-rank test 95%) and the risk factors associated with death through the Cox regression. Results: patients over 50 years old presented a risk 1.57 times higher for death; individuals affected by infection/sepsis presented almost 3 times the risk. Patients with a Simplified Acute Physiology Score III (SAPS3) greater than 60 points had four times higher risk for death, while those with a Charlson scale greater than 1 point had approximately two times higher risk. The variable number of adverse events was shown as a protection factor reducing the risk of death by up to 78%. Conclusion: patients who had suffered an adverse event and who were more than 50 years of age, with infection/sepsis, greater severity, i.e., SAPS 3>30 and Charlson>1, presented higher risk of death. However, the greater number of AEs did not contributed to the increased risk of death.
Introduction
Adverse Event (AE) is understood as the unintentional injury caused to the patient, not related to the underlying morbidity, as a result of the interventions of the health team and that can generate prolongation of the hospitalization time, suffering, physical and emotional discomfort, incapacity and death (1) .
Patients hospitalized in Intensive Care Units (ICUs) are particularly vulnerable and susceptible to the occurrence of these injuries due to the severity of their clinical condition, the instability of their condition, the need for constant and numerous emergency interventions performed by the multidisciplinary team involved in the assistance, as well as the large number of diagnostic procedures and the use of specific and complex drugs (2) (3) (4) (5) .
Studies on adverse events in patients admitted
to ICUs have become more prominent in publications since 1995. It is worth noting the study performed in an ICU of a hospital in Jerusalem, which verified the occurrence of 1.7 errors for each patient per day, which occurred in an average of 178 activities performed by practitioners involved in the care, and 29% of these errors were classified as probable cause of serious clinical complications or even death (6) .
In a study carried out in Belgium in 2012, it was verified that the percentage of death ranged from 0% to 58% and the length of stay in the ICU ranged from 1.5 to 10.4 days (7) . In the US, in 2013, between 210,000 and 440,000 deaths were associated with adverse events and almost half of these could have been avoided (8) , and in 2016 the Leapfrog Group estimated 206,201 avoidable deaths, with 33,439 lives that could be saved each year if all hospitals had a good performance regarding the safety of their patients (9) . Also in 2016, Makary and Daniel's report to Johns Hopkins University estimated that the number of avoidable deaths was estimated at more than 250,000 (10) .
In Latin America, according to data collected from 58 hospitals, the prevalence of adverse events was 10.5% (95% CI 9.91 to 11.04), with 28% resulting in disability and 6% in the death of the patient. It is worth mentioning that 60% of AE were considered avoidable (11) .
In Brazil, in 2009, the incidence of AE found was 7.6%, and in 2011, 2.9% of events were associated with death of patients (12) (13) .
In Rio de Janeiro, the main types of non-infectious adverse events were due to delayed or failed diagnosis and/or treatment and development of pressure ulcers (14) . At the same city, a prospective cohort study in an intensive care unit found that the incidence rate of adverse events was 9.3 per 100 patient/day and the occurrence of adverse event resulted in a 19-day increase in length of stay and doubled the chance of the individual evolving to death (OR=2.047, 95% CI: 1.172-3.570) (15) . Non-infectious adverse events represent 72.4% of all events, most of which are associated with invasive procedures (16) . In Brazil, there are few studies on the subject, so it is necessary to conduct further investigations in the different regions of the country.
In this context, the present study aims to identify risk factors for death in patients who have suffered non-infectious adverse events in an Intensive Care Unit.
Method
A retrospective cohort study of patients who had suffered non-infectious adverse events (AE) during hospitalization in an Intensive Care Unit (ICU) of Rio Branco, Acre, in the period from September 2012 to July
2014.
The study sample consisted of the total number of patients admitted to the ICU, aged 18 years or more, and the follow-up period was the period from admission to hospital discharge, referral or death.
Non-infectious adverse events were considered: The concept of non-infectious adverse event, used in the present research, was "the set of errors actually occurred (generating or not non-infectious damage to the patient) and all non-infectious damage related to the care process" (17) .
In the analysis of the adverse events occurred due to medication the main drugs and the severity of the event were detailed; and in the event of pressure ulcer, the main place of occurrence was highlighted. The number of events occurred in the same patient was also evaluated, as well as the types of events. (12) .
To evaluate the Simplified Acute Physiology
Score III (SAPS3), a severity score, we analyzed the demographic variables, the comorbidities, some specific diagnoses, the use of invasive support, as well as physiological and laboratorial variables present in ICU admission (18) . Through SAPS3, a score is obtained from which the probability of hospital death is estimated. In the interpretation of the score, we consider that the highest number of points, the higher the severity of the patient (12) . Also to express the severity profile due to comorbidities, the Charlson score was used, in which scores were assigned from one to six for the 17 clinical conditions (12) .
For the analysis of the defined variables, the descriptive statistics and the association measures were In order to evaluate the risk of death among the patients who had suffered AE, the zero time (T0) of the cohort was defined as the date of the occurrence of the AE, and the follow-up time (ΔT) was the time elapsed between T0 and the outcome (discharge or death). The Kaplan Meier method was used to estimate the conditional probability of death on the 12th and 24th day of follow-up, using the 95% log-rank test to evaluate the differences between the curves. 
Results
Among the 792 patients admitted to the ICU in the period evaluated, 36.2% had some type of noninfectious AE, the majority being male and older than 50
years. The variables length of stay in the ICU, type and reason for hospitalization, use of mechanical ventilation and vasopressor drugs, score of less than eight points in the Glasgow coma scale and higher mortality risk measured by SAPS3 showed statistically significant differences between individuals who had suffered noninfectious AEs when compared to those who had not (Table 1) . Of the total of patients who had suffered noninfectious AEs, 43.6% had suffered more than one event.
Among the AEs, the pressure ulcers represented almost half of the events, being located mainly in the sacral and calcaneal regions, followed by the use of probes, drains and catheters, and those related to medication and blood transfusion ( Table 2) .
Still on drug-related AEs, the majority occurred in the administration of antimicrobials, with the most frequent errors being the non-administration and the application of the wrong drug, approximately 60% considered serious or very serious (Table 2) .
Individuals aged 50 years or older had a higher conditional probability of death, reaching almost 42.0%
within 24 days of hospitalization. The use of probes, drains and catheters, pressure ulcers and the occurrence of three or more non-infectious AEs per patient resulted in a greater probability of death at 12 and 24 days (Table 3) . (Table 4) . 
Discussion
The present study points out that the risk of death in patients with non-infectious AEs is not due to the number of events that the patient suffered, but rather to the severity of the patient and to the presence of comorbidities. It was also observed that, when comparing individuals with and without non-infectious AEs, the length of stay, the type and reason for hospitalization, and the variables related to patient severity (SAPS3, Glasgow, use of mechanical ventilation and vasopressor) presented statistically significant differences. This result is consistent with both the international and national literature and the explanation is linked to a prolonged stay, presence of comorbidities and greater severity of the patients (3, 5) .
This study identified 36.2% of cases of AE in the analyzed patients, a figure higher than that found in countries such as Canada, the United States and
France, where 19%, 20.2% and 31% of patients had suffered at least one AE, respectively (19) (20) . We must take into account that the number of nursing professionals per bed in ICUs in Europe ranges from two to three patients for each nurse, whereas in the Brazilian intensive care units it corresponds to ten patients for each nursing professional. We can propose, in view of the results quoted, that this number is not recommendable and interferes in the quality of care .
It is worth mentioning that in the studied ICU the increase in the number of AEs represented a protection factor probably related to the greater non-infectious post-AE care adopted by the team, as well as the greater attention given to these patients because they are patients with greater severity.
In 2014, in Japan, a study to verify the influence of AEs occurred due to use of drugs found that 15%
were drug-related, with an incidence of 30.6 per 1000 patients per day, of which 70% were 65 years or more and the mean length of saty of individuals who had suffered at least one drug-related AE was 13 days (25) .
In Brazil, a study carried out in the state of São
Paulo, in 2014, demonstrated that the most common AEs, which are under the responsibility of the nursing staff, were dermatitis, rash and pressure ulcer, corresponding to 60.4%, thus evidencing, as in our study, that skin injuries were the most found AEs
.
In Piauí, 29% of the patients presented pressure ulcers, 58.3% of which were located in the sacral region (26) . (27) .
In Canadian and North American studies (19) (20) , the drug-related AEs were the second largest group, with 21% and 20.2%, respectively. In the city of Ribeirão Preto, SP, the incidence of drug-related adverse events in the ICU was 18.9%, of which the wrong time corresponded to 35.3%, wrong annotation to 23.5%, wrong dose to 17.6%, and dose omission to 5.9% (28) . However, in the present study, dose omission corresponded to 50.5% 
In 2015, a study in Jerusalem found that patients with pressure ulcer in the sacral region had lower survival rates than those without pressure ulcer (70 days versus 401 days) (30) .
A study conducted in Canada in 2008 showed that the risk of death was 1.4 times higher; in France, the risk was about twice as high in patients who presented high SAPS3, a figure below that found in our study (21) . In the present study, advanced age and the presence of infection also increased the risk that the individual affected by an AE evolved to death by 1.57 and 2.62 times, respectively. In the US, sepsis had a significant impact on the mortality of individuals over the age of 60, increasing by almost two times the risk of death, as well as old age itself at 1.04 times and
Charlson at 1.14 times (31) .
The variable number of adverse events was shown as a protection fator, reducing the risk of death by up to 88% in the occurrence of three or more no-ninfectious AE. It is believed that this peculiarity is due to the fact that the team pays greater attention during the care
given to these patients in order to avoid the occurrence of new events. However, it must be emphasized that, regardless of the number of adverse events, its occurrence is associated with an increase in deaths in patients admitted to the ICU (15) .
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The impact of the occurrence of adverse events in intensive care is very large. Although there are few studies on this subject in Brazil, the results are worrisome, especially when considering the issue of underreporting that continues to occur due to fear of punishment or medical and legal sanctions and lack of surveillance (32) .
Considering the retrospective design of this study, we are not allowed to evaluate other information necessary to better explain the work and, despite the large number of adverse events identified, it is possible that this number is even greater when considering underreporting.
However, as strengths, it is due to its outline that this study contributes in a positive way to allow inferences of its results, in addition to its unprecedented nature, since any work on the subject in the Amazon region is unknown, which favors the knowledge of the reality on this subject in Brazil.
Conclusion
Patients who had suffered an adverse event and who were more than 50 years of age, with infection/sepsis, greater severity, i.e. SAPS 3 > 30 and Charlson > 1, presented a higher risk of death; however, the greater number of AEs did not contribute to increase the risk of death among the evaluated patients.
The notification of adverse events in the intensive care unit is an important way to control the quality of care, because the identification of failures allows investing in preventive measures and, thus, avoiding damages to the patients. In order to reduce the occurrence of noninfectious AEs, it is necessary to invest in qualification and updating of the professionals involved in the assistance, enough human resources to meet the demand, physical structure and adequate technology.
